Summary
Activation of myosin II by myosin light chain kinase (MLCK) produces force for many cellular processes including muscle contraction, mitosis, migration and other cellular shape changes. Results in this study show that inhibition or potentiation of myosin II activation via over-expression of a dominant negative or wild type MLCK can delay or accelerate TNF-induced apoptotic cell death in cells. Changes in the activation of caspase-8 that parallel changes in RLC phosphorylation levels reveal that myosin II motor activities regulate TNFR-1 signaling at an early step in the TNF death signaling pathway. Treatment of cells with ionomycin or endotoxin (LPS) both lead to activation of myosin II and increased translocation of TNFR-1 to the plasma membrane independent of TNF signaling. The results of these studies establish a new role for myosin II motor activity in regulating TNFR-1 mediated apoptosis through the translocation of TNFR-1 to or within the plasma membrane.
Introduction
The inflammatory cytokine tumor necrosis factor-α(TNF) 1 has an important role in many diverse cellular events, including cell proliferation and apoptosis (1) (2) (3) (4) . TNF signals through two receptors, TNFR-1 and TNFR-2, which are members of the TNF receptor superfamily. Of the two receptors for TNF, TNFR-1 is principally associated with signaling which results in either apoptosis or activation of the transcription factor NF-kB (5) . Binding of TNF to TNFR-1 initiates death signaling by inducing trimerization of TNFR-1, aggregation of the cytoplasmic death domains and recruitment of TNF receptor-associated death domain protein (TRADD) to the cytoplasmic death domain of TNFR-1 (3, (6) (7) (8) (9) . Subsequently, Fas-associated death domain protein (FADD/MORT1) is recruited to form a death-inducing signaling complex (DISC), which initiates apoptosis through recruitment and activation of procaspase-8 (FLICE/MACH/Mch5) (3, (10) (11) (12) .
Auto-activation of the initiator caspase, caspase-8, occurs upon oligomerization following its recruitment to FADD (13) and is a key step in the execution of the death receptor pathway for apoptosis. Caspase-8 then activates downstream effector caspases, which cleave structural and regulatory proteins necessary for cell survival (14-16).
While many of the molecules involved in transducing TNF mediated cell death in vivo have been identified, there are still aspects of TNF signaling that are not understood, particularly with respect to the cellular mechanisms that regulate trafficking and translocation of TNFR-1 and DISC components to form an active death signaling complex. In unstimulated cells TNFR-1 is primarily localized to the trans-Golgi network (17) and therefore must move to the plasma membrane to be accessible to TNF.
IIB, it is likely that myosin motor activities are an important regulatory component of this translocation step (18) (19) (20) . A role for myosin II motor activities in TNF has been suggested in a previous study where an inhibitor of myosin light chain kinase (MLCK), the principal protein kinase responsible for activation of myosin II, delayed TNF induced apoptotic DNA fragmentation (21) . In this report we describe studies examining the role of myosin II motor activities in regulating the intracellular trafficking of TNFR-1 and its associated DISC proteins, during TNF-induced apoptosis. The results presented in this study highlight a new role for myosin II motor activities at an early step of apoptotic signaling that regulates translocation of TNFR-1 to or within the plasma membrane.
Materials and Methods
Reagents and Antibodies. In all experiments, murine or human TNF-α (Calbiochem, La Jolla, CA) was used at 10 ng/mL and gave the same results. protease inhibitors) and analyzed by western blotting as described previously (26) . Immunofluorescence labeling and microscopy. Cells were fixed and processed for immunofluorescence in the presence of 3.7% paraformaldehyde and 0.1% Triton X-100.
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